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THE RATE AT WHICH MAR HAS CONTINUOUSLY BEEN ACCUMULATING USEFUL KNOWLEDGE
ABOUT HIMSELF AND THE ENVIRONMENT HAS ACCELERATED-GREATLY, PARTICULARLY. DURING
THE LAST 100 YEARS., THERE ARE MANY REASONS FOR THIS INCREASE : THERE ARE MORE
SCIENTISTS TO-DAY THAN EVER BEFORE, SCIENTIFIC HESEARCH 18 RECEIVING
SUBSTANTIAL GRANTS AND FINANCIAL SUPPORT FROM GOVERNMENT AND INDUSTRY, THE. COLD
WAR HAS RESULTED IN A COMPETITIVE ATMOSPHERE IN WEICH NATIONS ARE ENDRAVOURING
FOR MILITARY AND TECHNOLOGICAL SUPREMACY, ETC.

BY THE MOST CONSERVATIVE ESTIMATES, EUROPE WAS PUBLISHING 1000 NEW BOOKS
PER YEAR BEFORE 1500. BY 1950, POUR AND A HALF CENTURIES BATER, THE RATE
HAS ACCELERATED SO SHARPLY THAT EUROPE WAS PUBLISHING 120,000 NEW BOOKS
PER YEAR, BY THE MID-SEVENTIES, THE PUBLICATION OF BOOKS ON A WORLD BCALE,
EUROFE INCLUDED, REACHED THE PIGURE OF APPROXTMATELY 1,500 NEW BOOKS PER DAY.

' THERE ARE MORE SCIENTIFIC SOCTETIES IN EXISTENCE TODAY THAN EVER BEFORE,
AND THESE SOCTETIES ARE HOLDING MORE MEETINGS, CONVENTIONS AND SEMINARS,
AND PUBLISH MORE JOURNALS AND PROCEEDINGS THAK EVER BEFORE. THE FIRST TWO
SCIENTIFIC JOURNALS APPEARED 300 YEARS AGO. IN 1958, THE NUMBER OF BESPONSIBLE
TECHNICAL JOURNALS APPROACHED 100,000: THERE ARE NOW FOUR MILLION JOURNAL
ARTICLES, 120,000 TECHNICAL BOOKS AND 100,000 TECHNICAL KEPORTS BEING PUBLISHED
ARNUALLY. (ON A WORLDWIDE BASIS APPROXIMATELY 60,000,000 PAGES EVERY YEARS)
AND THIS RATE OF PUBLICATIONS 1S INCREASING EVERY YEAR. TO-DAY, FOR EXAMPLE,
THE NUMBER OF SCIENTIFIC AND TECHNOLOGICAL JOURNALS AND ARTICLES IS DOUELING,

LIKE INDUSTRIAL PRODUCTION IN THE INDUSTRIALISED COUNTRIES, ABOUT EVERY FIFTEEN
YEARS.
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| HOWEVER, WE CAN ARGUE THAT EVERY BOOK 15 A" GAIN FOR THE ADVANCHENT OF
KNOVLEDGE. NEVERTEELESS, IT I8 TRUE THAT THE ACCELERATION RATE OF BOOK

I’UBLICATION Is, IN FAC’I‘ PARALIEL TO THE RA‘I‘E AT WHICH m DIBODVTERS mw
KNOWLEDGE

THE RESULT OF ALL THESE PUBLICATION ACTIVITIES IS THAT THE TNDIVIDUAL
SCIENTIST 1S STRUGGLING IN AMOCEAN OF INFORMATION AXD I8 ENDEAVOURTNG 7O SERK
THE INFORMATION HE NEEDS. FURTHERMORE, mmvmmsmmmmumnm
DIFFERENT NATIONAL LANGUAGES, BECAUSE NO ONE COUNTRY CAN xmomuzz ™E
DEVELOPMENT OF SCIENCE AND TECHNOLOGY. THEN, HOW CAN THE SCIENTIST OF ONE
COUNTRY BE FAMILIAR WITH THE SCIENTIFIC AND TECHNOLOGICAL DEVELOPMENTS AND
RESEARCH FINDINGS TAKTNG PLACE IN OTHER COUNTRIES ? SHOULD WE INSIST THAT

THE SCIENTIST BE ABLE TO READ ONE, TWO, OR MORE FORETGH LANGUAGES, SO HE
cmMmmmummmmommmm,mmmm ,
LITERATURE ACCUMULATED IN THE PAST, AND TO BE MADE AWARE OF WORK RELATED TO

RISFIH;DSOTHATFECMPRO@ED CONFIDEN‘I'LYINHIBWORKTOAVOIDUNIH’MTIML _
DUPLICATION.

THE SO-CALLED " INFORMATION EXPLOSION " HAS ARRIVED. SUITABLE VAYS MUST
BE BSTABLISHED TO ASSIST THE SCIENTIST AND RESEARCH WORKER TO HEAD CURRENT -
LITERATURE IN THE FIELD RELATING TO KIS WORK, T0 SHARE KNOWLEDGE AMONG PEOPLE
AND AMONG NATIONS. I BELIEVE THAT MACHINE TRANSLATION OFFERS THE ONLY HRALISTIC
SOLUTION TO THE PROBLEM WE ARE FACING. A GREAT DEAL OF TIME AND RESOURCES COULD
BE BAVED IF DUPLICATION OF RESEARCH EFFORT WERE TO BE ELIMINATED, OR AT LEAST
REDUCED TO A MINIMUM BY MUTUAL KEPORTING OF PROGNESS AND EXCHANGING IDBAS. THE
WORK OF SCIENTISTS SPEAKING DIFFERENT LANGUAGES CAN BE ACCELERATED BY LRARNTHG
WEAT SCIENTISTS IN OTHER COUNTRIES ARE DOING, THEIR ACHTEVEMENTS AND FATLURES,
AND THEY CAN PLAN A BETTER COURSE OF ACTION TO SOLVE THEIR OWN PROBLEMS. 7HE
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ONLY MEANS BY WHICH THESE SCIENTISTS CAN COMMUNICATE WITH EACH OTHER IS BY
PUBLISHING PAPERS OUTLINING THE METHOD USED AND: THE RESULTS OBTAINED, AND
THESE PAPERS HAVE TO BE TRANSLATED BEFORE THEY BEGOMZ UNDERSTANDABLE TO THE
OTHER SCIENTISIS. AUTOMATIC TRANSLATION IS DEFINTTELY NEEDED SINCE HUMAN
TRANSLATORS' CANNOT POSSIBLY HANDLE THE VOLUME OF WORK OR EVEN HOPE T0° ACQUIRE

| THE SPECIAL VOCABULARY '1‘0 MAKE GOOD TRANSLATIONS IN A WIDE RANGE OF TECHNICAL
SUBJECTS.

AUTOMATIC TRANSLATION CAN NOT BE PERFECT. WHETHER IT COULD EVEN BE HIGH
QUALITY OR NOT IS DEPENDENT ON HOW HIGH THE STANDARDS ARE SET. m IMMEDIATE
GOAL IS NOT TO DESTGN A PERFECT AUTOMATIC TRARSLATION SYSTEM OR TO ACHIEVE HIGH
QUALITY MACHINE TRANSLATION, BUT TO DESIGN A MACHINE TRANSLATION SYSTEM THAT IS
BETTER AND MORE EFFICIENT THAN THE ONES WE HAVE TO-DAY.
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| THE BUGIESTION THAT MODERN: COMPUITNG MACR m.n BE: mm
TRANSLATION ORIGINAYED FROM A.D. BOOTH.  IN 19!:6,, VARIOUS NEW USEHS FOR

AUTOMATIC mmu. mmm:m WERE Bme consrnmm msz mmcmom mm
FROM m m onv:mm mmm&rm o) mmm«s ﬂt MATHEMATICS ARD m!srcs.

PRILOSOPRICAL PROBLEMS SUCH AS MECHANTZATION OF HUMAN THOUGHT PROCRSSES, THE.

- PLAYING OF GAMES AND THE TRANSLATION OF LANGUAGE. AT THIS EARLY m oF

| AUTOMATIC TRANSLATION, MOST OF THE RESEARCH WORK DONE I AMERICA VAS FOCUEED
onmmnmmmmsn mmumrssmmmmonmmomm
mswas mmmmmumm HAD DEVELOPED VERY mucmmemmma
woam WAR n.‘ 'HOWEVER, ATTENTION WAS SOON nmmm TOWARDS RUSSIAN-ENGLISH _
TRANBLATION -Il! AMFRICA. WITH REGARDS TO THE AUTOMATIC mnsx.m:ou OF CHINESE,
nmsm&wmamoymmmommmsmnmm
AMERICAN ‘REALIZED TTS IMPORTANCE.

GMERALLYSPEAKING mmmmmmpmmmwm
OF DEVELOPMENT. '!HEFIRS?. ORMCW,MWM'SMGN

s IN 19?( MING "THIS PERTOD, Bm AND mc:mm PERFORMED EXPERIWL‘B QR

) '-mcao-amssmr DESIGN WHILBT OTHER RESEARCH ws STUDLED mmm mowcln
 GRAMMATICAL RULES T0 ASGIST IN TRANSLATTON.

THE SECOND PERIOD STARTED AROUND. 1950 WHEN ERWING REIYLER ( WASHYNOTON
' UNIVERSITY ) SUGGESTED A LINGUISTIC ANALYEIS mmosmmmmmou
PROCRDUMES.  GUGGESTIONS ON THE USE OF PRE-EDITORS AND POST-EDITORS AND A
: m OF LINGUISTIC TRICKS 20 HELP IN SOLVING MACHINE GRANSLAYION FACBLENS |
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Mo mcm—mmn TRANSLATION.

‘ .PBECIBB GRAMMATICAL RULES
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mpmms ON A NUMBER OF‘FRONTS SIMJL‘.EAHFDUSI»Y'. Km, mmwm
SECOND PERIODWASATIMEOFGREATDISAPPOINMNT mmnmw

URBOLVED mﬁmmmcﬂ SEEMED UNLIKELY TO BE soz.m MARY Gavamg,,_.-.,g

ACHIEVIKGMIHGBIDSETOAPERFM msmmmmmmmm

v

_ IN THE THIRD PERIOD, FROM EARLY 1960'S T0 1966 BOME me mm m\s

i~ MADB: m THE IMPORTANCE OF LINGUIBIC RESEARCH WAS' m:.rsm. MORE mﬁm WAS

nmm'm: TOWARDS RESEARCH INTO SYNTAX AND snmmca IX ORDER TO Bb

- IN 1967 s THE AUTOMATIC LANGUAGE PROCESSING mimr cmm A@ m

mtmsr or na. 'HARWORTH, DIRECTOR or THE NATTONAL SCTENCE mr.mnm:m, SR

-'mwncm) ITS PAMOUS REPORT mmmcmmmmmsmncm
:m comrrmmuu LINGUISTICS, BUT NOT FOR MACHINE TRANSLATION mc& 18 THETR.

VIEW, WOULD HAVE NO POSSIBILITY OF TANGIBLE SUCCESG Dl THE IEAR wnm
ALL RE@ARCH IN MACBINE TRANSLATION WAG THUS TEE&INATED
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PRESERT

THE MACHINE TRANSLATION RESEARCL A.T‘ THE CHINESE UNIVERSITY OF HONG KONG
BEGAN IN 1969. WE CAREFULLY STUDIED AND REVIEWED RESEARCH REPORTS CONCERNING
MACHINE TRANSLATION. THE ACCOMPLISHISNTS AND FAILURES OF PHIVIOUS WORKS WERE
EXAMINED. A NEW APPROACH 70 AUTOMATIC TRANSLATION OF LANGUAGE EY COMPUTER
WAS PLANNED.

WE RECOGNISED AT THE OUISET. THAT FULLY AUTOMATIC HIGH QUALITY TRANSLATION
(FAHQT) IS NOT FEASIBLE. A GREAT DEAL OF RESEARCH WORX , BOTH IN THEORETICAL
LINGUISTICS AND COMPUTER PROGRAMMING HAS TO BE DEVELOPRD BEFORE THE FROBLEMS OF
SPEED, ACCURACY, READABITITY. QUALITY AND ECONOMIC FACTORS OF AUTOMATIC
TRANSLATION CAN B SOLVED. ACCORDING TO BAR-HILLEL, " HIGH QUALITY HAS TO BE
RELATIORIZED WITH REGARD TO USERS AND SITUATIONS. THOSE WHO ARE INTEREISTBID IN
- MACHINE TRANSLATION PRIMARILY AS PRACTICAL DEVICE MUST REALISE THAT FULL
AUTOMATION OF TRANSLATION PROCESGES IS INCOMPARTBLE WITH HIGH QUA.LITY THERE
ARE TWO POSSIBLE DIRLCTIONS IN WHYCH A COMPROMISE COULD 8E RRACHED: ONE
OOULD S8ACRIFICE QUALITY OR ONE COULD REDUCE THE SELF-SUFFICIERCY OF THE
MACHINE OUTPUT. " FABQL MUST '"WYREFORE BE SACRIVICED FOR THE TIME BEING, AND

EFFORT SHOULD BE FOCUBED MORE ON A MACHINE-MAN PARTNERGHIP FOR TRANSLATION.

RESEARCH INTO MACHINE TRANSLATTION AT T CHINESE UNIVERSITY TAKES A
DIFFERENT APPROACH THAN "HE OTHERS IN THAT THE CHINESE UNTVERSITY OF HORG KONG
PLACES A HFAVY EMPHASTS ON PRE-EDITING THE SOURCE TEXT TRSTEAD OF POST-EDITING
THE TARGET TEXT. I I% "WE ONLY GROUP 'PAKING THIS APPHOACH OF COMPUTER-FRE~

EDITOR PARTNERSHIY. ALL 'THE OTHER GROUPS, WHO REALISFD THR FAHQT I8 NOT REALLY
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ATTAINABLE I THE NEAR FUTURT AD SO A 1303 sMOTTTOUS ATM 18 DEFINITELY
INDICATE, HAD ADOETED A TETRENGY 70 CONEALIST IN b LELTCG SOME COiBUTER-POST-
EDITOR PARTNERSEIP. .

ACCORDING TO BAR-HILLER ACAIH, " “HE OWLY Fi/SOFABLE ATM, THEN,
SHORT-TERM RESEARCH IRTO MI SZINS TO BE THAT OF FINDING SOME MACHINE-POST-EDITOR
PARTNERSHIP THAT WOULD BE COMERCIALLY VIABLE WITH EXISTING HUMAN TRANSLATION
AND THEN T0 TRY TO IMPROVE TUT COMMTRCTAL EFFECTIVENESS OF THIS PARTNERSHIP
BY IMPROVING THE PROGRAMMING IN ORDER TO DELEGATE TO THE COMPUTER MORE AND MORE
OPERATIONS IN THE TOTAL TRANSLATION PROCESS WHICH IT CAN PERFORM MOFE -
 EFFECTIVELY THAN THE FOST-EDITOR. THESE DMPROVEMENTS WILL, OF COURSE,

UFILIZE NOT ONLY DEVTTOPMINTS IN WARDVARE, PROCRAMMING AND LINGUISTIC ANALYSIS,
BUT ALSO THE EXPERIENCE CAINED BY ANALYSING THE MACKINE OUTPUT ITSELF ". THE
RESEARCHFRS AT CUEK FEEL STRONGLY THAT IF " POST-EDITORS " MEWTIONED ABOVE ARE
- GHANGED TO " PRE-EDTTORS *, THUN YHr SEMANTIC AND LEXTCAL ANALYSIS WIIL BE
MICH SIMPLER AND EFFECTIVE. IN THEORY,.IF WE CAN PRE-EDIT THE SORCE LANGUAGE TO
MAKE TT AS COMPATIBLE TO THE STRUCTURE OF THE TARGHT LANGUAGE AS FOSSIBLE ARD
THEN PROGRAM A SET OF RULDS TOR ATALYSTS AWD SYWTRESIS, THEN THE TRANSLATED
TEXTS OBTAINED WILL BE READATLE AWD ACCURATE. TO QUOTE A.G. OFTTINGER : "
BEFORE MACHINE INSTRUCTIONS FOR TRANSLATION CAN BE FORMULATED, THE s_Icn}Incmr
PATTERES OF THE SOURCE LANGUAGE AND TARGET LANGUAGE MUST BE PRECISELY
IDENTIFIED ARD PUT INTO CORRESPONDENCE .... CORRESFONDING PATTERNS, THEREFORE,
MUST DEFINED AS CONVEYORS OF EQUIVALENT MPANINGS SINCE, VHATEVER MEANING IS,
IT IS GENERALLY AGREED THAT IT MUST BE PRESERVED IN TRANSLATION. "

A FIXED SET OF PRE-EDITING RULES MUST THEREFORE BE FORMULATED TO ERABRLE
- INEXPERIENCED AND EVER MONO-LINGUAL PEOPLE TO TRANSFORM QUICKLY THE INPUT INTO
MACHINE-TRANSLATABLE FORM. WITH THIS ARRANGEMENT, POST-EDITING CAN BE KEPT T0

A MINIMUM, IF NOT ALL TOGETHFR ELIMINATED. GIVEN TIME AND BE‘I'I'ER PROGRAMMING

BN T TP VALY, PR WW L AV
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TECHNIQUES, THESE PRE-EDTTING RULES WILL GRADUALLY BE REDUCED 50 THAT THE
COMPUTER WILL EVENTUALLY TAKE UP THIS mmr:-mnxg PRE~EDI'FING - CAN; ‘THEREFORE
| SOLVE MANY OF THE PRESENT LINGUISTIC PROBLEMS THAT -ARE OTHERWISE DEPENDENT
ON FURTHER RESEARCH IN NATURAL LANGUAGE, COMPUTATIONAL LINGUISTIOS AND
TRANSFORMATION MATHEMATICS. IN OTHER WORDS, MODELS THAT ARE MUCH MORE
COMPREHERSIVE AND SOPHISTICAYED THAN THE PRESENT ORES HAVE TO BE DESTGNED. i
THESE MODELS MAY TAKE YEARS T0O PERFECT AND,_'AT PRESENT , PR;-EDITHG 1B
ABSOLUTELY ESSENTIAL IN.ORDER T0 ACHIEVE TEE GOAL. 1IN PRESENT SWAGE OF OUR
DEVELOPMENT, VERY COMPLEX SEWTENCES CAN BE TRANSLATED WITH THE AfD OF PRE-
| EDITING. A EENTENCE WHICH HAS A COMPLICATED STROCTURE CAN BE ANALYSED BY
THE EXISTING PROGRAM IP IT IS BROKEN UP INTO SIMPLER SENTEECES WHICH ARE THEN
READILY TRANSLATED BY THE COMPUTER. SENTENOES IN CHINESE ARE OPTEN WITHOUT
VERBS OR BUBJECTS AND PRE-EDITING CAN APD THE VERBS OR SUBJECTS 50 THA®
THESE SENTENCES CAN THUS BE ANALYSED AND TRANSLATED.

CULT ( CHINESE UNIVEKSITY LANGUAGE TRANSLATOR ) WAS DEVELOPED BASED OF THE
PRINCIPLE MERTIONED ABOVE AND HAS BEEN RIGOROUSLY EXAMINED AND TESTED. THE
TRANSLATTON ALGORITHM I8 GIVEN IN FIG. 1. SINCE THE BEGINNING OF THIS YEAR,
THE CULT SYSTEM HAS BEEN USED ON A REGULAR BASIS TO TRANSLATED TWO CHINESE
SCIENTIFIC JOURNALS, ACTA MATHEMATICA SINICA AND ACTA PEYSICA SINICA, WHICH
ARE PUBLISHED BY THE PEKING ACADEMY OF SCIENCE, THIS ACCOMPLISHMERT

INDICATE THE CORRECTNESS OF OUR APPROACE AND THE FOTENITAL CAPABILITY OF CULT.
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EUTURE

IN THE NEXT FIVE TO TEN YEARS, DEVICES MIGHT BE AVAILABLE AT A REASONABLE
COST FOR INPUTTING AND OUTPUTTING CHINESE OR OTHER MON-ALPHEBETIC CHARACTERS.
THIS IS, AT PRESENT, THE PRINCIPAL PROBLEM FACING THE PROCESSING OF LANGUAGES
OTHER THAN THOSE USING ALPHABETS.

MORE LINGUISTIC RESEARCH APPLICATLE TO MACHINE TRANSLATION MAY YIELD
USEFUL RESULTS SO THAT MORE COMPREHENSIVE GRAMMAT ICAL RULES AND SENTENCE
({3
STRUCTURES BETWEEN LANGUAGES CANAFORMULATED.,

-

AT THE CHINESE ONIVERSITY, WE ARE AT THE PRESENT WORKING ON A LANGUAGE
TRANSLATOR WHICH WILL ENABLE US TO TRANSLATE CHINESE INTO ENGILISH AS WELL AS
TO TRANSLATE ENGLISH INTO CHINESE. A SIMULATION STUDY HAS BEEN DONE WH!CH
INDICATES THE POSSI?’ILITY OF SUCCESS, \E ARE - HOPING THAT, (N A FEV MONTHS, A
MODEL MAY BE DESIGNED TO DEMONSTRAfE THE SYSTEM. IF IT IS SUCCESSFUL, \WE
ARE OF THE OPINION THAT A UN{IVERSAL TRANSLATOR MAY BE DESIGNED S0 THAT ONLY
ONE TRANSLATOR WiILL BE REQUIRED TO. DO TRANSLATION BEfNEEN LANGUAGES.

ASK NOT WHAT THE COMPUTER CAN DO FOR YOU. ASK WHAT YOU, WITH THE ADD
OF THE COMPUTER, CAN DO FOR THE BETTERMENT OF THE:HANKlND.

- 10 -
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